DNA Methylation Analysis of Free-Circulating DNA in Body Fluids.
Circulating cell-free DNA in body fluids is an analyte of great interest in basic and clinical research. The analyses of DNA methylation and hydroxymethylation patterns in body fluids might allow one to determine the certain state of a disease, in particular of cancer. DNA methylation biomarkers in liquid biopsies, i.e. blood plasma samples, may help optimizing personalized therapy for individual patients. DNA methylation analyses of specific loci usually require a bisulfite conversion of the DNA, which requires a sufficiently high amount of DNA at the appropriate concentration. However, free-circulating DNA is generally low concentrated. Therefore, high volumes of body fluids need to be analyzed. This high volume needs to be reduced in order to facilitate the bisulfite conversion. In addition, disease-related free-circulating DNA is even less abundant than normal DNA in the total amount of free-circulating DNA. Accordingly, analytical and pre-analytical methods are needed, which permit an accurate and sensitive quantification of single methylated DNA copies in the presence of unmethylated DNA in abundance.This protocol describes two methods for DNA enrichment from body fluids: DNA extraction by means of magnetic beads and polymer-mediated enrichment of DNA. Subsequent bisulfite conversion is achieved by means of a high-speed conversion protocol. Adaptions of the workflow required for the analysis of hydroxymethylation via oxidation 5-hydroxymethylcytosines to 5-formylcytosines prior to the bisulfite conversion are introduced. A quantitative real-time PCR based on the methylation-specific and HeavyMethyl PCR methodologies is introduced. This qPCR assay allows for an accurate and sensitive quantification of single copies of the DNA methylation biomarkers SHOX2 and SEPT9 in blood plasma. Specific issues regarding the analysis of body fluids and respective trouble shooting approaches are discussed.